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ABSTRACT 
Background: Teeth with infected root canals are a major problem in 
primary dentition worldwide especially in developing countries. The 
need for preservation of these teeth through endodontic treatment is 
part of an everyday dental practice. In order to achieve better results of 
endodontic treatment of primary teeth, a great deal of effort has been 
made to find approaches other than the traditional stressful and time 
consuming (multiple visits) aseptic root canal preparation procedures. 
Design: This study is an experimental ex-vivo randomized controlled 
study. 
Setting: Faculty of Medical Laboratory Sciences (University of 
Khartoum) and the Institute of Laser, Sudan University for Science 
and Technology (SUST). 
Objective: The aim of this study was to investigate the antibacterial 
effect of two powers of Diode laser (810nm) irradiation in 
experimentally-infected root canals of extracted primary teeth as 
compared to sodium hypochlorite irrigant (ex-vivo). 
Methods: Fifty sound human primary anterior teeth- extracted for 
orthodontic purposes- were divided into 5 groups (10 teeth for each). 
IX 
 
Following chemo-mechanical preparation and sterilization of all teeth, 
specimens of the experimental groups were inoculated with 
Enterococcus faecalis suspension (1 × 108 CFU/ml), and then 
incubated overnight, while the control negative group kept sterilized. 
Diode laser 810nm was applied for 40 seconds to disinfect 10 
specimens with 3 Watt power and 10 specimens with 4 Watt power; 
NaOCl (3%) solution was used to disinfect the canals in 10 specimens, 
while no test was applied to the control positive group and control 
negative group. 
Bacteriological count tests for the intra-canal contents were 
done for all groups, by collecting intra-canal contents with sterile 
paper points, and readings were recorded in form of CFU/ml. The 
counting was done for each tooth before and after each specific test, 
and the same procedure was done for both control groups. Data were 
then statistically analyzed using SPSS. 
Results: Counting of the E. faecalis colonies in the pre- and post-test 
stages revealed statistically significant antibacterial effect of Diode 
laser inside the root canals of primary teeth (P value < 0.05). However, 
its effect is lower than that of NaOCl.  The 4-Watts laser resulted in 
X 
 
more bacterial reduction than 3-Watts laser although the difference 
was not statistically significant. 
Conclusion: While NaOCl was found to be more effective, Diode 
laser showed considerable reduction in bacterial count inside the root 
canals of primary teeth, although the time of laser radiation was quite 
short (40 seconds).  Although 4-watt laser lead to more bacterial 
reduction than 3-watt laser, but the difference was not statistically 
significant. This may favor using of lower laser power to reduce 
thermal side effects as much as possible. Undoubtedly, Conjugation 
between mechanical preparation methods and laser irradiation in 
endodontic treatment of primary teeth will result in much better 
results.  
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  :ﺺ اﻟﻤﺴﺘﺨﻠ
ﻓﻲ  ﻓﻲ اﻷﺳﻨﺎن اﻟﻠﺒﻨﻴﺔ أﺣﺪ اﻟﻤﺸﺎآﻞ اﻷﺳﺎﺳﻴﻪﺎﻹﻧﺘﺎن ﺗﻌﺘﺒﺮ ﻗﻨﻮات اﻟﺠﺬور اﻟﻤﺼﺎﺑﺔ ﺑ :ﺧﻠﻔﻴﺔ
اﻟﺤﻮﺟﺔ ﻟﻠﻤﺤﺎﻓﻈﺔ ﻋﻠﻰ هﺬﻩ اﻷﺳﻨﺎن ﻋﻦ ﻃﺮﻳﻖ . آﻞ أﻧﺤﺎء اﻟﻌﺎﻟﻢ ﺧﺼﻮﺻﺎ ﻓﻲ اﻟﺪول اﻟﻨﺎﻣﻴﺔ
ﻣﻦ أﺟﻞ . اﻟﻤﻌﺎﻟﺠﺔ اﻟﻠﺒﻴﺔ ﻳﻌﺘﺒﺮ ﺟﺰء أﺳﺎﺳﻲ ﻣﻦ اﻟﻤﻤﺎرﺳﺔ اﻟﻴﻮﻣﻴﺔ ﻓﻲ ﻋﻴﺎدة أﺳﻨﺎن اﻷﻃﻔﺎل
ﻏﻴﺮ اﻟﻮﺳﺎﺋﻞ )أﺧﺮي  وﺳﺎﺋﻞﺗﺤﻘﻴﻖ ﻧﺘﺎﺋﺞ أﻓﻀﻞ ﻓﻲ هﺬا اﻟﻤﺠﺎل،  ﺑﺬﻟﺖ ﺟﻬﻮد آﺒﻴﺮة ﻹﻳﺠﺎد 
  .ورذات ﺗﺄﺛﻴﺮ ﻗﺎﺗﻞ ﻟﻠﺠﺮاﺛﻴﻢ داﺧﻞ ﻗﻨﻮات اﻟﺠﺬ(  اﻟﺘﻘﻠﻴﺪﻳﺔ
  .هﺬﻩ اﻟﺪراﺳﺔ ﻋﺒﺎرة ﻋﻦ ﺑﺤﺚ ﺗﺠﺮﻳﺒﻲ ﻋﺸﻮاﺋﻲ ﻣﺤﻜﻮم: ﺗﺼﻤﻴﻢ اﻟﺒﺤﺚ
ﺟﺎﻣﻌﺔ )و ﻣﻌﻬﺪ اﻟﻴﺰر ( ﺟﺎﻣﻌﺔ اﻟﺨﺮﻃﻮم)آﻠﻴﺔ ﻋﻠﻮم اﻟﻤﺨﺘﺒﺮات اﻟﻄﺒﻴﺔ : ﻣﻜﺎن إﺟﺮاء اﻟﺒﺤﺚ
  (.اﻟﺴﻮدان ﻟﻠﻌﻠﻮم و اﻟﺘﻜﻨﻮﻟﻮﺟﻴﺎ
هﺪﻓﺖ هﺬﻩ اﻟﺪراﺳﺔ إﻟﻰ دراﺳﺔ اﻟﻔﻌﺎﻟﻴﺔ اﻟﻤﻀﺎدة ﻟﻠﺒﻜﺘﻴﺮﻳﺎ ﻹﺷﻌﺎع ﻟﻴﺰر اﻟﺪاﻳﻮد  :اﻷهﺪاف
داﺧﻞ ﻗﻨﻮات اﻟﺠﺬور اﻟﻤﺼﺎﺑﺔ ﻣﺨﺘﺒﺮﻳﺎ ﺑﺎﻹﻧﺘﺎن ﻓﻲ اﻷﺳﻨﺎن اﻟﻠﺒﻨﻴﺔ اﻟﻤﺨﻠﻮﻋﺔ ( mn018)
  .%(3) ﻣﻘﺎرﻧﺔ ﺑﻤﺤﻠﻮل اﻟﺼﻮدﻳﻮم هﻴﺒﻮآﻠﻮراﻳﺖ
ﻋﺔ ﻷﺳﺒﺎب ﺗﻘﻮﻳﻤﻴﺔ، اﺳﺘﺨﺪﻣﺖ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ ﻋﺪد ﺧﻤﺴﻮن ﺳﻦ ﻟﺒﻨﻲ ﺳﻠﻴﻢ ﻣﺨﻠﻮ :اﻷﺳﺎﻟﻴﺐ 
ﻣﻌﺎﻟﺠﺔ ﻗﻨﻮات ﺗﺤﻀﻴﺮ اﻻﺳﻨﺎن و ﺗﻢ(. ﻟﻜﻞ ﻣﻨﻬﺎ أﺳﻨﺎن 01: )ﻗﺴﻤﺖ اﻟﻲ ﺧﻤﺲ ﻣﺠﻤﻮﻋﺎت
  )ATDE(اﻟﺠﺬور ﻣﻴﻜﺎﻧﻴﻜﻴﺎ و آﻴﻤﻴﺎﺋﻴﺎ ﺑﻮاﺳﻄﺔ اﻟﻤﻮﺳﻌﺎت اﻟﻠﺒﻴﻪ، ﻣﺘﺒﻮﻋﺔ ﺑﺎﺳﺘﺨﺪام ﻣﺤﻠﻮل 
ﻴﻢ ﺗﻢ ﺗﻌﻘ.  CIGة  ﺑﻌﺪ ذﻟﻠﻚ اﻏﻠﻘﺖ اﻟﺜﻘﻮب اﻟﻘﻤﻴﻪ ﻟﻘﻨﺎة اﻟﺠﺬر ﺑﺎﺳﺘﺨﺪام ﻣﺎد. % 71ﺑﺘﺮآﻴﺰ 
ﻟﻘﺤﺖ اﻟﻌﻴﻨﺎت ﻓﻲ اﻟﻤﺠﻤﻮﻋﺎت اﻟﺘﺠﺮﻳﺒﻴﻪ ﺑﻤﻌﻠﻖ  ﺑﻜﺘﻴﺮي . اﻻﺳﻨﺎن ﺑﻮاﺳﻄﺔ ﺟﻬﺎز اﻷﺗﻮآﻠﻴﻒ
ﺳﺎﻋﻪ، ﻓﻲ ﺣﻴﻦ  81ﻟﻠﻤﻜﻮرات اﻟﻤﻌﻮﻳﻪ ﻣﺴﺘﻨﺒﺘﻪ ﻋﻠﻲ ﻣﺮق اﻟﺘﻐﺬﻳﻪ اﻟﺒﻜﺘﻴﺮي، ﺛﻢ ﺣﻀﻨﺖ ﻟﻤﺪة 
اﺳﺘﺨﺪم . ان اﻟﻌﻴﻨﺎت ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺮاﻗﺒﻪ اﻟﺴﻠﺒﻴﻪ ﺣﻘﻨﺖ ﺑﻤﺮق ﺧﺎل ﻣﻦ اﻟﺒﻜﺘﺮﻳﺎ ﻟﺘﺒﻘﻲ ﻋﻘﻴﻤﻪ
آﻞ ﻗﻮﻩ ﻋﻠﻲ  (واط 4واط و  3) ﺰر اﻟﺪﻳﻮد داﺧﻞ ﻗﻨﻮات اﻟﺠﺬور ﺑﻘﻮﺗﻴﻦ ﻣﺨﺘﻠﻔﺘﻴﻦاﺷﻌﺎع ﻟﻴ
ﻟﻠﻌﻴﻨﺎت ﻓﻲ %( 3ﻣﻞ ﺑﺘﺮآﻴﺰ 5)واﺳﺘﺨﺪم ﻣﺤﻠﻮل هﻴﺒﻮآﻠﻮرﻳﺖ اﻟﺼﻮدﻳﻮم . ﻣﺠﻤﻮﻋﻪ ﻣﻨﻔﺼﻠﻪ
ﻣﺠﻤﻮﻋﻪ واﺣﺪﻩ ﻟﺮي اﻟﻘﻨﻮات، ﺑﻴﻨﻤﺎ ﻟﻢ ﻳﺘﻢ ﺗﻄﺒﻴﻖ اي ﻋﻼج ﻟﻠﻌﻴﻨﺎت ﻓﻲ اﻟﻤﺠﻤﻮﻋﻪ اﻟﻤﺘﺒﻘﻴﻪ 
  (.اﻟﻤﺮاﻗﺒﻪ اﻻﻳﺠﺎﺑﻴﻪ)
اﺧﺘﺒﺎر اﻟﻌﺪ اﻟﺒﻜﺘﺮﻳﻮﻟﻮﺟﻲ ﻟﻜﻞ اﻟﻌﻴﻨﺎت ﻣﻦ ﺧﻼل ﺟﻤﻊ ﻣﺤﺘﻮﻳﺎت ﻗﻨﺎة اﻟﺠﺬور ﺟﺮي أ
ﺗﻢ اﺣﺼﺎء . ﺑﻮاﺳﻄﺔ أﻗﻤﺎع اﻟﺘﺠﻮﻳﻒ اﻟﻮرﻗﻴﻪ، و ﺑﺎﺳﺘﺨﺪام ﻃﺮﻳﻘﺔ  ﺗﻘﻨﻴﺔ اﻻﻧﺘﺸﺎر اﻟﺴﻄﺤﻲ
 IIX
 
ﺗﻢ اﺟﺮاء اﻟﻌﺪ ﻗﺒﻞ وﺑﻌﺪ آﻞ اﺧﺘﺒﺎر ﻣﺤﺪد ﻟﻜﻞ اﻟﻌﻴﻨﺎت ﺑﻤﺎ ﻓﻲ . اﻟﻮﺣﺪات اﻟﻤﻜﻮﻧﻪ ﻟﻠﻤﺴﺘﻌﻤﺮات
  .ﺛﻢ ﺣﻠﻠﺖ اﻟﺒﻴﺎﻧﺎت اﺣﺼﺎﺋﻴﺎ. ﻠﺒﻴﻪ و اﻻﻳﺠﺎﺑﻴﻪذﻟﻚ ﻋﻴﻨﺎت اﻟﻤﺮاﻗﺒﻪ اﻟﺴ
ﻤﻜﻮرات دل ﺗﺤﻠﻴﻞ اﻟﺘﺠﺮﺑﻪ وﺟﻮد دﻻﻟﻪ اﺣﺼﺎﺋﻴﻪ ﻟﺘﺄﺛﻴﺮ ﻟﻴﺰر اﻟﺪﻳﻮد  ﺿﺪ ﺑﻜﺘﺮﻳﺎ اﻟ :اﻟﻨﺘﺎﺋﺞ 
 4ﻌﺪد اﻟﺒﻜﺘﺮﻳﺎ ﺑﻌﺪ ﺗﻌﺮﻳﺾ اﻟﻌﻴﻨﺎت ﻟﻠﻴﺰر اﻟﺪﻳﻮد ﺑﻘﻮة اﻟأﺛﺒﺘﺖ اﻟﻨﺘﺎﺋﺞ أن اﻟﻨﻘﺼﺎن ﻓﻲ . اﻟﻤﻌﻮﻳﻪ
  .واط 3ﻘﻮة ﺑ ﺑﻌﺪ اﻟﺘﻌﺮض ﻟﻠﻴﺰر اﻟﺪﻳﻮد  اﻟﻨﻘﺼﺎن  واط أآﺜﺮ ﻣﻦ
ﻟﻴﺰر اﻟﺪﻳﻮد أﻇﻬﺮ  , ﺑﻴﻨﻤﺎ وﺟﺪ أن اﻟﺼﻮدﻳﻮم هﻴﺒﻮآﻠﻮرﻳﺖ آﺎن أآﺜﺮ ﻓﻌﺎﻟﻴﻪ  :اﻟﺨﻼﺻﺔ 
اﻟﺒﻜﺘﻴﺮي داﺧﻞ ﻗﻨﻮات ﺟﺬور اﻷﺳﻨﺎن اﻟﻠﺒﻨﻴﺔ رﻏﻢ أن وﻗﺖ اﻟﺘﻄﺒﻴﻖ  ﻌﺪداﻧﺨﻔﺎض آﺒﻴﺮ ﻓﻲ اﻟ
ﻓﻲ ﻋﺪد اﻟﺒﻜﺘﺮﻳﺎ  أآﺒﺮ ﺑﺪرﺟﺔواط أدي إﻟﻰ ﻧﻘﺼﺎن   4ن ﻟﻴﺰر ﻋﻠﻰ اﻟﺮﻏﻢ ﻣﻦ أو. آﺎن ﻗﺼﻴﺮا
ﻋﻠﻰ اﺳﺘﺨﺪام ﻗﻮة  ﻣﻤﺎ ﻳﺤﺒﺬ اﻻﺣﺼﺎﺋﻴﺔﻟﻜﻦ اﻟﻔﺮق ﻟﻢ ﻳﻜﻦ آﺒﻴﺮا ﻣﻦ اﻟﻨﺎﺣﻴﺔ واط،  3 ﻣﻦ ﻟﻴﺰر
ان ﺑﻴﻦ وﻣﻤﺎ ﻻ ﺷﻚ ﻓﻴﻪ ان اﻻﻗﺘﺮ. ﻟﻴﺰر أﻗﻞ ﻟﺘﻘﻠﻴﻞ اﻵﺛﺎر اﻟﺠﺎﻧﺒﻴﺔ اﻟﺤﺮارﻳﺔ ﻗﺪر اﻹﻣﻜﺎن
و إﺷﻌﺎع اﻟﻠﻴﺰر ﻓﻲ اﻟﻤﻌﺎﻟﺠﺔ اﻟﻠﺒﻴﺔ ﻟﻸﺳﻨﺎن اﻟﻠﺒﻨﻴﻪ ﺳﻴﺆدي اﻟﻲ ﻧﺘﺎﺋﺞ أﻓﻀﻞ  ﺘﻮﺳﻌﺔ اﻟﻤﻴﻜﻨﻴﻜﻴﺔاﻟ
 .ﺑﻜﺜﻴﺮ
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